Proinflammatory orientation of the interleukin 1 system and downstream induction of matrix metalloproteinase 9 in the pathophysiology of human perinatal white matter damage.
A preclinical model showed a direct role of the interleukin 1 (IL-1) system in the pathogenesis of perinatal brain damage, but evidence linking these findings to human white matter damage (WMD) requires confirmation in human cases. We analyzed the IL-1β system using immunohistochemistry to characterize the expression of IL-1 receptors (IL-1R1 and IL-1R2), IL-1R antagonist (IL-1Ra), and induction of downstream effectors in 9 human brains with WMD. Interleukin 1β overexpression was associated with IL-1R1 and IL-1R2 immunoreactivity in areas with WMD; immunolabeling for both was detected on astrocytes and microglia/macrophages. There was no immunoreactivity for these receptors in nondamaged white matter in the same brains. Interleukin-1Ra expression was significantly less upregulated than that of IL-1β. This IL-1β/IL-1Ra imbalance was particularly pronounced in the brains of very preterm versus near-term infants. We additionally found overexpression of matrix metalloproteinase 9 (MMP-9) in WMD areas. The MMP-9 colocalized with IL-1β in microglia/macrophages in affected cerebral areas. These data indicate that there is activation and proinflammatory orientation of the IL-1 system with downstream induction of MMP-9 in perinatal WMD. Because both of these mediators are known to be involved in neural cell injury, we infer that IL-1 pathway activation has a deleterious role in the pathophysiology of WMD in human neonates.